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Surface pCO,/dissolved Gas Measurements

Underway measurements of pCO, = CO, fluxes

Platforms:

research vessels or volunteering observing ships (VOS); @ =

buoy installations (seldom)

Status:
Mostly individual systems build by or for research

institutes

Keyparts:

— Equilibrator (various designs)
— Sensor (mainly IR spectrometry; recently TDLAS/CRDS)

Measuring pCO, in a volume of air, which is
in equilibrium with the water to be analyzed.
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RVs and VOS’s

RV Polarstern M/V A

Commercial instrument:
General Oceanics/Neill pCO, System

CARBOOCEAN, IFM-GEOMAR contribution
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Surface Data — The Challenges
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CO, Climatology

mean annual sea-air CO, flux for the reference year 2000
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Carbon Cycle — the Ocean Sink
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Source: Wikipedia.en, ,carbon cycle”
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CO,

Increase in Atmospheric xCO,

CO, Time Series 1n the North Pacific
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Areas of Application

=  (Oceans

= Open ocean

=  Surface water

= Deep sea

= Coastal regions/estuaries

= Limnological waters

= |lakes Source: IOW, Cruise Report RV
Sonne, SO196

= Rivers

=  Dammed waters
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Time scales

100 years

10 years

I year

1 month

1 week

1 day

1 hour

1 min

1 sec

Platforms

Moorings,
buoys,
shore based
and offshore
based
platforms

Autonomous surface vehicles, floats, glider

AUVs

ROVs

]17?127 1011; ]0'112 1,]] ]01]2 ]001]2 1&1]2 ]0@22 ]00%1000&12]]0000

Horizontal spatial scales

Actual demands:

= Autonomy

=  Mobility

= Versatility

m  Cost-efficient data
collection

Trends:

- Modern, mobile
platforms

- VOS

- Networks

Fietzek, Kramer, Esser 2011
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Versatility
Underwater

= Flow-Head, Underwater - Flow-through, Protection Cap

Surface
=  Flow-through

- ZUKUNFTSprogramm

Wirtschaft
Investition in Ihre Zukunft

financed by the European Union,
European Regional Development Fund (ERDF)
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1: Courtesy of Dr. M. Schmidt, IFM-GEOMAR 2.a), c): Courtesy of J.Lampel, IFM-GEOMAR

2.b), 5: Courtesy of B. Fiedler, IFM-GEOMAR 3: Courtesy of T. Wulff, AW

6: Courtesy of 4h-Jena-Engineering Fietzek, Kramer, Esser 2011 \& ( ’
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Flow-through Options
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Measuring Principle - HydroC™
1. 2. 3. h

—
Cr=

Membrane )
1. Dissolved gasses and water vapor pass hydrophobic membrane
- Equilibration
2. Gas concentration measured by non-dispersive infrared spectrometry (NDIR)

within a gas circuit; Zeroing included (for CO, and CH,)

3. Internal datalogger saves NDIR signals along with T, p and rH (microcontroller
and AD-converter); various options for cabled data output
\‘j oo
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CO,: Buoy Installation — ACT-Test Seattle

pCO, ( natm)
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Source: Alliance for Coastal Technology, Performance Demonstration Statement — CONTROS HydroC™/CO, www.act-us.info
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CO,-FT: HZG-FB — Tor Dania — Cuxhaven-Immingham

= HydroC™-FT intergated into
the FB’s on the roll-on/roll-off
ship TorDania and on the

cargo ship LysBris

INIedersachsen; <
Cuxhaven - Imming!ir?m “
. o ULLLCILT = ag B
" Hamburg - Cuxhaven - Chatham

Immingham - Moss v

44444

Tl = _2° E S 7 R«

Source: http://www.coastalwiki.org/coastalwiki/FerryBox_-
_Continuous_and_automatic_water_quality_observations_along_transects

© Klaus Kehrls, 09.03.2011
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xCO2corr2 (Cuxhaven-Immingham)
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Summary

= pCO, is a parameter of increasing interest that is monitored within numerous
applications and on various platforms.

Dissolved gas measurements = very often multi parameter measurements

(= influenced by physical, biological and chemical processes = high variability)
- measurements together with DO, CTDs, ADCPs, etc.
- people need to know what to measure

= HydroC™:
= Reliability proven during many missions and on various platforms.
=  Small, individually in-situ calibrated, fast and including drift correction means.

= Continuous and direct measurements of dissolved gas parameters.
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